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ABSTRACT
This booklet is designed to assist' prospective and

established property owners in the selection, planning, and
management of lake lands. It is organized into three parts: (1)

selection and preparation of a building site; (2) property
danagemerit; and (3) community development. These secticns outline
some pasic guidelines for land development and maintenance by not
only individual property owners, but also by developers and
communities. In.addition, certain Michigan' -state ordinances which
apply to the lake' property are identified. (Author/BB)
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A lake is the landscape's most beautiful and expres-
sive feature. It is the earth's eye; looking into which
the beholder measures the depth of his owq nature.

. 4

from Walden
by Henry David Thoreau

INTRODUCTION

Every year ttipuSands of Michigan's,citiztiks choose
to purchase property and build homes or cages on
inland fakes. Each decision is extremely important

. because it represents not only an investment in pre-
. mium real estate, but also an investment in the

future of a natural resource an inland lake. The
combination of quality residential development and
the Plogpettof a.good future for an inland lake im-

parts' igh and stable values to lake property. If -for
. no other eason than a financial one, it is necessary

that the buyer select, prepare and care for lake
property with a sensitivity reminiscent of Thoreau,
for deterioration of a lake and its shoreline can
spell severe monetary loss to the private investor
(the property owner) and to the mutual investor (the
citizens of the State)

Those readers who already own lake property are
probably aware of ,the relationship between real
estate value and the quality of the lake environment
No tioubt many have entertained the nightmare in
which their lake- becomes infested with pollutants,
overgrown with algae and is ultimately restricted
from human use. It is sad to note that in the past
several decades some lake propextytwners in Mich-.
igan have actually experienced it! -

While scientists generally agree that most inland
'lakes are naturally destined to extinction, they also
hasten toadd that unwise land and water use prac-
tices can greatly accelerate the aging process. The
signs of lake aging are not hard to repogni4e, fOr
4xample, heatiy growths of aquatic weeds and thick
deposits of sediments are indicators that the process
may be well along

How fast these materials accumulate depends on-
the amount ID f chernital nutrients and sediment
which is carried into the lake by runoff. Studies have
repeatedly shown That the streets, lawns, roofs and:
parking lots in areas of residential development con-,,

o.
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tribute large amounts of these substances to runoff
As the density of development increases, both the
total amount of runoff and the contaminants in it
increase drastically Is this avoidable? Actually much.
of it is if we take care (1) that development of lake

..property is guided by sound principles of land plan-
ning and ,(2) that once property is developed, owners
exercise land managemdnt practices which insure
good quality runoff and a stable environment

ThiS booklet is designed to assist prospective and
sstablished property owners in the selectiOn, plan-
ning and management of lake lands It is organized
into three sections:

I Selection and Preparation of a Bullding Site.
11 Property Management
III Community Development

These sections ciutline some bqsic guidelines for
land development and maintenanc not only in-.
dividual property owtters,\ but by deJelopers and
communities as "well In addition, certain"--State or-
dinances which apply to lake property areidentified.
The illustrations and text are meant to be represehte-''
tive of Michigan inland lakes as a whole, and any
resemblance to specific lakes living 'or.dead is purely
coincidental.

This publication was prepared under a -oontract from
the Michigan Department' of Natural Resources,
Bureau ot.Water Management, and was funded
through agrant tit, the DNR from the Upper Great
Lakes Regional Commission. DNR members of the
Inland Lake Management Unit, Water Quality

*Appraisal Section; initiated and guided the project
and they include John Robinson, Dennis P Tierney.
and Albert Massey Willard Bosserman, Roscommon
and Crawford Cbunty Extension Agent, Michigan
State University Cooperative Extension Ser-
vice, hblpeCI formulate the project

..

lilustra tions, Text and Deeign
by

Petit-tr-VanDusen and William M. Marsh
The University of Michigan-Flint

end
. Thomas E. Borton

Applied Environmental Rematch, Ann Arbor
' .

Dennis P. Tierney and Albert Massey, Coordinators
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PART I

0

WETLANDS

And..

Organic soils are ineffective iii re-
moving nutrients such as nitrogen
and phosphorus from septic syS-
tem drainage Asa cesult, these
chemicals seep into the lake

A

SELECTION and PREPARATION

ThoCibh less attractive than
sandy shorelines, wetlands are'
nevertheless used as building -

sites but often to the detri-
ment of both property and
environment

For; instance...

It is often ne ssary to place land-
fill over the muck (organic) soil
Th.e weight of the fill plus that of

.the buildings on it can cause
surface settling resulting in

st ttlmg structural damage tb build-
ings

of a

BUILDING SITE

t

Ito

S

In addition....

It is ofte'r necessary td dredge a
channel to provide boat access to,
the -lake Water in channels ;does
not mix well' with take water and
tends to grow stagnant With the "

addition of nutrients from septic ,
seepage and yard runoff, .wetland

channels will nurture lush growtht
of algae,

Finally...

It is important to remember that
filling and dredging of wetlands
spells destruction of habitats
for waterfowl. beavers, racoon,
frogs, pike, bass and many other
creatures, which together con-
shtute a highly Important part
of the natural character of a
lake
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STEEP SLOPES

Though often highly attrac-
tive as buildng

this

steep
slopes such as this pose many

problems to the land-
oviner which can result
kizgonornie losses acid
. - severe damage

to the lake

trig to the fact that
is drain tiles must

aid about 18 inches
alp/ the surface anti

at a very gentle incline,
ethe downslope ends of

the tiles nay fall within
inches of the soil sur-

ace As a result con-
t minateti water may
seep onto the lawn
praducind 1) unsani-
tary\ yard conditions
and 2) a source of poi-.
lutants for the lake

\

For exatpple:'..
-In 'order to drovide fiat ground for
a foundation. excavation is neces-
sary -The- exposed soil is very

prone to erosion by runoff
which moves sediment di-
rectly into the fZke where it

accumuMtes on bot-
- tom or lingers in the

And, ..

Steep slopes are subject to earth move-
ment.'especially where they have been dis-
turbed by excavatiQn and deforestation

Although the amount Of *movement
around 'lakes is usually small, it is
often enough Si crack founlions.

lilt basement walls and da
sewer and water lines The re-
sult is deterioration of the site

and building

5
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PROPERTY MANAGEMENT

LEAVES AS A SOURCE OF PHOSPHORUS

.01

Each fall, large amounts of leaves are
carried into inland lakes by runoff and.
wind As the leaves decompose, the
chemical phosphorus is released, there-
by enriching the water and in turn fbs-
tering aquatic weed growth .

tarp

4
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Residents often pile and burn the leaves
which fall in their yarci,s, but unfortunately
this,too can result in phosphorus enrich-
ment of the lake Burning, only concen-
trates phosphorus in the ashes which are
easily washed into the lake by runoff

Several steps maybe taken
to limit the effects Weaves
on_inland lakes First; resi-
dents should refrain from
burning altogether Seeded,
an effort.s.hould be made to

,retain runoff on the site
This may be done with the
aid of a small berm or
greenbelt on the lake front Third, leaves should be collected and
placed' in a compost container near the rear of the site Two types
of containers are illustrated on the right and, both are designed to

aprevent phosphorus from being washed out' of the decomposing
19aves by:rain and runoff Once this system is operating. decompo-
sition souldieep pace with the annual leaf fall,
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SHORE rROTECTION

-

1

Shoreline erosion has become an in-
Creasingly difficult problem on inleno
Iklies and pcOperty owners are often
forced to provide some form,of shore pro-
tection agatist wave attack Many differ-
ent devices heve been constructed and
most are at least partially effective in
stabilizing the shoreline 1-Some ,of the

most expensive and often least
effective deices are vertical wave
walls Not only can un-
sightly and a hmderance to use of
the bdach. but they also tend to
divert much wave energy down-
ward resulting in erosion pf the
bottom Carried to the'extreme,
this can result in failure of the
wave wall as is shown in the illus-
tration be16w .

'

A less expensive means of shore-
_tine protection which is often em-
ployed is ,the log wall Besides
wave undercutting, two addition&
problems often beset this [ilex-
pe°6ive device (1) if the logs are
not bolted and anchored. they may
float away duriqg high water anti
(2) water which penetrates the
cracks between logs,and water
'from yvave overwash can continue
to erode the shore behind the Wall
as portrayed op the right

What to do? Nature can provide
so.me clues Trees and other plants
are known to be effective Controls
against erosion by small waves
and runoff If combined with
cobbles and boulders placed on

. ,

i

sr

trees.
shrubs'
and
gross

7

failure and
washout c

ir-s "" , l' ,.-
50 .

1...-

44 ......'

and lust off the shore, as the
accompanying diagram uRgests.
wave- erosion along most inJand
lakes can be reduced to tolerable
levels and much of the scenic

tpuality of the stibreline can be_pre-
served Should thtse measures
prove inadequate. professional ad-
vice is probably necessary

%so

ro
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PART III

. ..
Channelization and filling along the shores of inland lakes is a c ommanide-
velopment practice On first thought it sometimes seems that chan'neliza-
tion or the filling of wetlands would have little consequence in .lake
management However, it'is easy tb demonstrate that its cOntsequenc'es can
be severe First, channelization increases the length of a lAke's shoreline,
thereby providing more frontage land for development This, in turn, in-
crases the contact -between fend use activities and the lake Channeliza-
lion of the small wetland shown in the'diagram results in an increase in

- frontage lots ftom 2 or 3 to as many as-7 Second, in.the case of landfills,
not only is development
land increased, but
able wetlands are usually

.0 4 obliterated. These wetlands
serve several important
ecological functions: 1)
they are often source of

-COMMUNITY DEVELOPMENT

CHANNELIZATQN
AND

LANDFILL

ground water which ¶ee
the lake (2) they are filte
for the runoff from the land
and (3) they a`re importfnt
habitats for wildlife -

71,

S

le

a J

h

.8

_pichigan Bill 346 (1972) is de-
signed to reduce channelization
and land filling activities dround
inland lakes Under this bill land-
owners, and developers are re-
quired to seek a permit from the
DNR for any dredging or filling
operation which will affect the land
below the high water mark bf a
lake This law con also apply to

'Shoreline stabilrzation projects
Which propose construction on the
beach and off shore

$
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STORM SEWER RUNOFF,

I

:5t1.4

In the past, both kanitary
sewage and storrpiwater
from residential areas were d
discharged directly,:into na-
tural waters Now heady all
sanitary sewage It treated
in same way befPre lei- '
mg rivers and lacket Unfor-
turiately, this is, hot so with

. \storm water Lang thought
to ibe more less harrntes, measure-

/ ments show that runoffe'discharged
through modern storm sewers is fre-
quently heavy with chemicals, bacteria
and sediment Exposedji soil, animal

excreta. fertilizer, auto exhqusts, oil and ashes are srrie of typi-
cal contributors Where stow sewers from large tracts of developed
land empty into a, rake, a decline in like water quality is almOst,cer-
tam In fact, the decline can be so serious that it relay offset the
favorable effects of an otherwise sound planning and management
program.

The choice of an acceptable alter-
native to the storm water problem
dePends mainly on local soil and
drainage conditions, and most
cases, the advice of a drainage
specialist is recommended On-
site disposal is possible where
soils are, sandy and well drained -

The illustratiop directly above shows one type of-"dry well"-which can be used
by property owners. F.or small communities. storm water can sometimes be di-

.verted into nearby lowlands as the Illustration an the upper right 'suggests
Although soil and 'plants will filter out many of the p011utants. such a site can in °,
time become unsightly This, however, is a necessary trade-off that must often be
made to ()reserve lake quality in developed areas

;1
"AL--ze

wetland. ni)
,

(
t °
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SETBACK FROM THE SHORE

For most of us it is difficult to resist the urge tolive at the waters
edge, however, from -an enviroarnentalstandpoint it is decidedly f

wiser to locate ho ses and cottages a considerable dis-
tance nland from the shoreline ,As a gen-

eral rule, it weld be advisable
' for lake propkrty owners to ob-

. serve a setback from the bank
of at least 200 feet However,

'this rule need not be an abso-
lute one, 'because where the
terrain is varied, setback dis-
tance may be adjusted to the
particular site conditions For
the S'ite shown' on the upper
left the critical,condition is the
location of the drainage divide
Should the house be built on
the lake side of the divide', as
is shown in thesecond draw.-
ing, pbor quality drainage from
the yard will move directly to
the lake

0

4701°CMS; -3 .hgodde

.71j

S. X
.1.

Least Advisable.

. Most Advisable

The situation shown in the third
drawing is somewhat better be-
-cause only about half the yard
drainage is able to move to the
lake, The best arrangement,
however, is clearly the last one

< in which most of theyard drain-
age is restricted to the land-
ward side of the rise With this
site_ design, properly owners
can hind the influence of land
use activities on the lake, par-
ticularly if much of td natural
vegetation is left on' the lake-
ward slope Finally, it is imp,or-
tent to add 4hat on all sites
sepK.systems should b'e set
back at least 100 feet from the
shore

10
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ENVIRONMENTAL
HAZARDS OF THE

CONSTR U CT ION.S ITE

The formation of construction sites is one
of the most harmful events that can occur
near inland lakes With-modern land,
clearing and excavation techniques, siteS,
such as the one Ahown'on the right can
be quickly changed into sotfrces of run-
off, sediment, oil and other pollutants
Thd influence of these on the lake en- .
vironment may be ekticemely severe,
spawning beds and aquatic plants can
be buried, Ilike water c'an become loaded
with, sediments and oil slicks can forfii
on near-shore water

The key to reduclog the envirorirnental,
damage associated with construction
sites appears to lie in the control of site
runoff In response to this problem, tile
State passed the Soil ErOsion and Sedi-

. mentation Control -Act (1972) Under this
law a permit is required for donstruction
sites located within 500 feet of a-lake or

, stream Approval of a permit appliPation
requires that the bwIder observe anum-
ber of measures to prevent Site erosion

rejated sedimentation of natural wt
tern 1 As the illustrations below suggest
several inexpensive moihods of berming

it

k
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wr

of

ti

auras LiGrlt

rem
Burial of OrganisMS

Slit Damage
to

Organtsm.s Increosett Deposi.tiort
and Bottom Changes

cen, be us* to hold water on the site As a back-up
(measure it is also advisable to maintain a greenbelt
between the site and the. shore t Construction sites
which extend all the way to the shoreline should,
of course,' be restricted from inland lakes altogether

Some additional measures whic'h can be em!yed to
help minimiie construction site runoff are, (1) plan the
construction program to limit the numbqr of days that
the site is left open, (2).avoid cDnstruetton during sea-
sons of high runoff, i e , spring in the northern part of
the/State and winter andearly ipririg in the southern
par of thelState. (3) if the site must be left open for, an
ex ended period of time, secure 'burlap, straw or a
st filar cover to the berm and the steep 'slopes to pro-
t ct them from erosion

o

Straw Bale
Berm

OIL Reduced
9(as

Transfer-

0.5E5
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;

I'
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PLANNED DEVELOPMENT.

,

Many lake Management problems stem
'from the hefahazard development of road
networks and summer cottages Lake
access roads typidally hug the shoreline
and follow topographic ridges as they en-
cirdle a lake Asa result, a narrow ribbon
of land is 'often .carved out along°the
Shore which encourages subdivision of
frontage property into small a(id irregu-
larly shaped parcels This pattern severe-
ly limits the number of development al-
ternatives for effective lake planninq and
-managemetit Lots are generally too small
for adequate septic .tank drainageand
building set back from the shore is usual-
ly inadequate to avoidtdirect runoff from
the yard into thelake,

,

< y,,,, Vi

I.'

'it

The adjacent illustratIont indicate
the typical nature of thieiprktblem
The ring access road as given ',
rise to'a single tier of.,naribw, small
lots Structures but ioq the lots ,

are crowded clqse to Ihe lake
shore and close to each other In
developjng snialf par.cels mbst -
vegetation must be eliminated to
make way for the structures As
suminser cottages 'are converted

N to year-round homes The intensity
of land use and the amount of im-
pervious surface increase corre-
spondingly, resulting, ih more run-
off of lower quality

Several alternatives may be
- emplpyed to ,avoid these

problems. Deeper lots for
single homes ...apdscottages
(above) or planned unit de-
velopments.(right) provide
more flexible opportunities
for pleasing and environ-
mentally sound develop-.
ment

spa

planned units
N ft

e 12

.

Another approach to maintenance of an
ope and Usable- shoreline is to create

,waterside parks or open spaces baced
by 'lots overlooking' the lakb Such an

, arrangement discourages overdevelop:
meat of shore. 'lands. ydt affords use of
the shore by residents as is suggested
by the right Side of thediagram above
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THE CASE OF HOUGHTON LAKE

Owing tb its size, its attractive sho el,ne and its
central location in the LoWer Peninsula.-Hough-
ton Lake has fond been highly attractive for
surtimer and winter recreation as well as a pace
of residence As a result, development around
'the lake has flourishea, including the growth
9f,seQeral communities The accompanying map
shows the major areas of development in rela-
tionship to the main drainage features of the
Houghton-Lake watershed ,

In the .1960,s, the citizens and public officials in
the Houghton Lake area became concerned
over rumors of a decline in the lake s water qu'ai-
ity Runds, were obtained from the Upper Great
Lakes Commission for the DNR to ascertain the
lake s true water quality The findings are en-
couraging and helpful

,

*-

I
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/
J. it i'"/

6 0
Despite the Turhore.d signs, /he DNR studies in-
dicate that the present water quality of Hough-
ton Lake is good Howeiier, the studies alsi
highlight some problems related to the disposal
of domestic sewage through septic drain, sys-
tems It appears, that continued use of septic
SysTernS in densely dtveloped areas will lead to
serious nutrient loading of lake water

-

Two local progtams were initiated to help avert
deterioration of Houghton Lake One involveS

construction 9f a sanitary sewer system and
swage disposal facilthes A central sewage

- system insures that domestic wastes do not en-
ter the lake, but are taken to a safe location for
treatment and disposal' Although the effect of
this program on lake 'iate'r quality will .nor-be
immediate,-its benefits will certainly be realized
in the yes tocome

The second 'program, ts.,,an environmental edu-
cation program undertaken bX various private
and publie organizations inclqding the Coopera-
tive Exte'nsion Service This program Is design-
ed to provide information to property owndrs to
assist ,them. lend and water management
efforts,
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SUPPLEMENT A

Michigan Goyernmenol Ailericies Responsible for inland Lake Water Quality Protection

Problem Area Res nsible Governmental-Units* Telephone

Aquatic Plants and Al

/ ';
Inland Lake Management

.
Industrial Discharges to Inland Lakes

. '
_Department of Natural Resources
Water Quality Control Division . (51.7) 373-8000

#

Soil Erosion and Sedimentation

.

Department of Natural Resources
. Water Quality Control Division

.

(517) 373-1947'

Municipal Wweter Dischirges
Department of Natural Resources
Wastewater Division 1

, . .

(517) 373-3710

Dredge and Fill Permits

Lake Boards

Lake Levels

Departmentof Natural Resources
Hydrological Survey Division (517) 373-3930

Lake Use Zoning
e

Department of Natural Resources
Law Division ,

-

(517) 373 -1230
,

Public Access

.
'. Department of Natural Resources

Waterways Division , ,
'

(517) 373-0626

Septic Tank Discharges -

\ Department of Public Healtkand
\ County Healtkinpartment

.

,

(517) 373-1360

I .,,
Fisheries

D artment of Natural Resources
Fishe s Division

(5171.373-1280 or
DNR District Office .

*Michigan Department of Natural Resourcei, Stevens T.'"Nlaso
Michigan Department of Public Heath, 3500 North Logan, Lansi

$

t
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